Pharmacokinetics and pharmacodynamics of robenacoxib in anesthetized dogs by 大山 紀彦
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     
Cmax (µg/ml ) 2.2 [1.2-4.6] 2.2 [1.7-4.6] 2.1 [1.2-3.0] 1.3 [0.8-1.4]** 1.3 [0.8-1.4]* 1.2 [0.8-1.4]
Tmax (min) 90 [60-120] 60 [60-120] 120 [60-120] 120 [120-240]* 120 [120-240] 120 [120-240]
C240 (µg/ml ) 0.5 [0.2-0.9] 0.4 [0.2-0.9] 0.5 [0.3-0.8] 1.0 [0.3-1.4]* 0.9 [0.7-1.4] 1.0 [0.3-1.3]
OS 
	
0 30 60 120 180 240

 38.0 [37.7-38.4] 38.1 [37.8-38.2] 38.2 [37.7-38.5] 38.1 [37.8-38.5] 38.1 [37.9-38.5] 38.1 [37.8-38.5]
/ 112 [82-124] 112 [80-130] 114 [81-132] 113 [76-140] 114 [84-144] 114 [66-137]
/ 12 12 12 12 12 12
SpO2% 99 [95-100] 99 [96-100] 99 [97-100] 99 [97-100] 99 [96-100] 99 [98-100]
PETCO2mmHg 37 [36-41] 36 [35-39] 38 [35-40] 37 [35-40] 36 [35-39] 36 [35-38]
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D˯˔̄ˍ˧˵ ʗʺʯ˃ ˶ ʏʎʐʁ ʻʵʈʺʠ ˯˔ˬ˩˰sˢˮ˕̅ˎĦƠư˯˶ˍ¤ɬȌɌĜ˵































ɉ˳ɴ"ˢ˩ɾɉşÇ˯˔̅ ʊʇʌʡʕʗ ˵ ʣʧ ɾɉ̈Ȃ˲ˬˮ˘̄ˍ˟̆˳̂ˬˮÛƂ÷
J˚Î˛ȩ˟ˡ̆˩˰Ǟ˗̃̆˩ˎ˼˩ˍɤĆŉ˶ǧǭA˵Ę˳̂ˬˮÝǳ˸˵
ɬǩɄŘ̈Ť²ˡ˦̅˟˰˙̃ˍɤĆŉ˿ÛƂ÷J˵˰ąŦˡ̆̅ʭʎʎʮˎ¦ɦ˳ˍ
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ʁ ʗʣʬʆʊ ̈ ʋʉ͐ʁ ɟ©ˤ̅ŬÇ͑ʝʗʋʉʅʗʣʬʊ͒˶ˍʢʧʕʝʘ ˵¤@ä̈ąŦˤ̅̾͏̑͏˰
ˢˮƅ˕̃̆̅ʭʌʌʮˎʢʧʕʝʘ ˵ ʗʣʬ Ƀûä˶ ʝʗʋʉʅʗʣʬʊʓʝʗʑʉʅʗʣʬʋ ˯Ȅˡ̆ˍ˟˵5˶͌
̷̛̺̫̘̓͑ʊʒʇʑ͒˚ˍ̷̨̛͈̘̓͑ʋʇʌ͒ˍ̸̶͍̑͊͌̎͑ʋʇʎʅʁʋʇʊ͒ˍ̬̝͉̪́͑ʊʇʑ͒ˍ
̩̪͈̏̔͑ʉʇʐʏ͒ˍ̛́͌̓̑̀͑ʉʇʍʏ͒ˍ̸̶̖̩͍͌̎͑ʉʇʋʊ͒˰Ňȯˢˮğ˿ɽ˕ʭʌʋʮˎ͌
̷̛̺̫̘̓˵ ʝʗʋʉʅʗʣʬʊ ˶ ʊʅʎʋʍʇʑʁ ʻʵʈʺʠ͑˘̂˧ ʊʇʎˉʵʈʺʠ͒˯˔̄ˍŹ˵ ʤʗʪ Ũ
5̈ƅ˕ˮȁŢŬÇ˸Ćˤ̅˰ ʌʇʉʆʌʇʑʁ ˉʵʈʺʠ ˰˲̅ˎĦƠư˯˶ˍ¤ɬȌɌĜ
˵ǺɿŹ͑ø ʏʉ DÖ˵ ʗʺʯ˃ʓʍʇʏˉʵʈʺʠ͒̈ɢ˝˰ˍʗʺʯ˃ ˚ ʝʗʋʉʅʗʣʬʊ ˳IȾˤ̅˟˰˶
˲˙ˬ˩ˎ˧̆́˗ˍʣʧ ɾɉ˯̷̛̺̫̘͌̓̈ąɐ͑ʊʆʋʺʵʈʸʵ͒˯ ʧʗ ˤ̅m
˳˶ˍ̷̛̺̫̘͌̓˵O'ƅ̈Ðˤ̅iǨä˶$˕˰Ǟ˗̃̆˩ˎʁ
ʁ ˵Ǌĭ˙̃ˍʧʗ ˡ̆˩̷̛̺̫̘͌̓˵ǿŷTì˶ˍʣʧ ɾɉ˳̂̅ÛƂTì˵
V˳̂ˬˮĚ̃˙˳Òɮ̈f˞̅˟˰˚FĚˢ˩ˎˢ˙ˢˍʣʧ ɾɉ˳̛̺̫̘̂̅͌̓
̷˵ùůƏ'ƅ˰ɗƐSĭ˸˵Òɮ˶ğ±ɠ˯˔̅˰Ǟ˗̃̆˩ˎ˼˩ˍ¤ɬȌɌĜ








ʁ ĦƠư˯˶ˍǵÅ7È˲ ʊ ņɿ˵̴͏͊̕Ź ʎ ɱ͑ǺɿŹ͖ɧ ʌ ɱˍɨ ʋ ɱ͒˘̂
˷ ʒʊʊ ņɿ˵̴͏͊̕ ʎ ɱ͑QɿŹ͖ɧ ʌ ɱˍɨ ʋ ɱ͒̈ƅ˕ˮˍ¤ɬȌɌĜ˼˩˶
ʣʧ ɾɉ˯̷̛̺̫̘͌̓ ʋʺʵʈʸʵ ̈ ʧʗ ˢˍȁŬÇ˵ǉĜƓąƬ̈Ňȯˤ̅˟˰˳
̂̄ˍʣʧ ɾɉ˳̷̛̺̫̘̂̅͌̓˵ǿŷTì˸˵Òɮ˲̃˷˳Qɿ˳̺̫̘̂̅͌̓
̷̛˵ǿŷTì˸˵Òɮ˳˭˕ˮĸȒˢ˩ˎʁ
ʁ ¦ɺ˶ ʋʑ ėɛɥ˯ ʌ¦Ėˢˍˤ˹ˮ˵+șŹ˳˘˞̶̟̼͈͍̅͊ ʡʕʗ ˵Ŧ¥ˍ
¤ɬȌɌĜ˼˩˶ ʊʇʌ 4˵ ʡʕʗ ˳ˮ ʣʧ ɾɉ̈Ėˢ˩l+șŹ˳˘˞̛̺̫̘̅͌̓
̷ ʋʺʵʈʸʵʁʧʗ Ö˵ȁŬÇ͑øLˍø ʎˍʊʎˍʌʉˍʏʉˍʊʋʉˍʊʑʉˍ˘̂˷ ʋʍʉ DÖ͒
̈Ŧ¥ˢˍ¤ɬȌɌĜ˘̂˷ʣʧɾɉ˳˘˞̷̛̺̫̘̅͌̓˵ȁŬÇ˵ąƬ̈Ň
ȯˢ˩ˎʁ
ʁ ʣʧ ɾɉ˵+șŹ ʊʉ ɱ˵ ʗʺʯ˃ ˵5ʁ ʭğ±5ʆğ5ʮʁ ˶ ʊʇʌˉʵʈʺʠʁ ʭʉʇʑʆ
ʊʇʍʮʁ ˯˔̄ˍ¤ɬȌɌĜ˵+șŹ ʊʉ ɱ˵ ʗʺʯ˃͑ʋʇʋˉʵʈʺʠʁ ʭʊʇʋʆʍʇʏʮ͒˰ŇȯˢˮĠé
˳$˙ˬ˩͑ʤʔʉʇʉʉʑ͒ˎ˼˩ˍʣʧ ɾɉ˵+șŹ ʊʉ ɱ˵ ʨʺʯ˃ ˶ ʊʋʉ Dʭʊʋʉʆʋʍʉʮ˯˔
̄ˍ¤ɬȌɌĜ+șŹ ʊʉ ɱ˵ ʨʺʯ˃͑ʒʉ Dʁ ʭʏʉʆʊʋʉʮ͒˰ŇȯˢˮĠé˳Êɘˢ˩
͑ʤʔʉʇʉʊʑ͒ˎʗʋʍʉ ˵5ʁ ʭğ±5ʆğ5ʮʁ ˶ˍ¤ɬȌɌĜ˵+șŹ ʊʉ ɱ˯ ʉʇʎˉ
ʵʈʺʠʁ ʭʉʇʋʆʉʇʒʮʁ ˘̂˷ ʣʧ ɾɉ˵+șŹ ʊʉ ɱ˯ ʊʇʉˉʵʈʺʠʁ ʭʉʇʌʆʊʇʍʮʁ ˯˔̄ˍĠ
é˳ɽ5̈Ƥˢ˩͑ʤʔʉʇʉʊʊ͒ˎʁ ǺɿŹ˰QɿŹ˵ȁŢ̷̛̺̫̘͌̓ŬÇ˵ǉĜƓą
Ƭˍʗʺʯ˃ˍʨʺʯ˃ˍ˘̂˷ ʗʋʍʉ ˳˭˕ˮ˶ˍ¤ɬȌɌĜ˲̃˷˳ ʣʧ ɾɉ˵˕˥̆˳˘
˕ˮ˿ˍĠé˲¼˶Ȝ˾̃̆˲˙ˬ˩ˎʁ
ʁ ˵Ǌĭ˙̃ˍŹ˳ ʧʗ ˢ˩̷̛̺̫̘͌̓˵ǿŷTì˶ˍʣʧ ɾɉ˘̂˷ɤĆŉ
˳̂̅ÛƂTì˵V˳̂ˬˮÒɮ̈f˞̅˟˰˚Ě̃˙˰˲ˬ˩ˎĕˍ+șŹ˵Âɿ
͑ʊʆʊʊ ņɿ͒˳˘˕ˮ˶Qɿ˳̂̅ǿŷTì˸˵Òɮ˶¤ɬȌɌĜ˲̃˷˳ ʣʧ ɾɉ
˵˕˥̆˳˘˕ˮ˿Ȝ˾̃̆˲˙ˬ˩ˎʣʧ ɾɉ˳̂ˬˮ̷̛̺̫̘͌̓˵ǿŷTì









ʁ ʢʧʕʝʘ ˶ ʗʣʬ ̈ƴmƓ˳ɟ©ˤ̅˟˰˳̂ˬˮ̸̝̣͈͍̜͍͌̕Ƅƃ̈÷Jˢˍ
ùůƏ'ƅ˰ɗƐSĭ̈ƒćˤ̅ʭʑʅʁʍʉʅʁ ʍʊʅʁ ʐʏʮˎŹ˯˶ˍ̸̶͍̑͊͌̎˘̂˷́͌̓
̛̑̀˵ ʧʗ ˳̂ˬˮ̶̟̼͈͍͊ ʡʕʗ ˚Ť²ˤ̅˟˰˚sˡ̆ˮ˕̅ʭʑʉʮˎ̺̫̘͌



























ʁ ǵÅ7È˲̴͏͊̕Ź ʏ ɱ͑ɧ ʌ ɱ͓ɨ ʌ ɱ͓Âɿ ʊʌ ņɿ͓&Ɏ ʑʇʉʊʋʇʎʸʵ͒
̈ ʐ ėɛɛɥ˯ ʋ Çƅ˕ˍ̷̛̛̺̫̘͍͌̓͑̐̐͏͊ ʋ͐ʁŔ¯Ş̧͓̯̱̝͊̋̊
̬̹̝̾͊͊ıÌƥ͒ʋʺʵʈʸʵ ̈ ʧʗ ˢ˩m͑ʦʖʗʬ ǚ͒˘̂˷̷̛̺̫̘͌̓˰o&
Ư˵ƃƁɶŞʂ̧͊͂ƃɶ̧͓͊͂ʃ̈ ʧʗ ˢ˩m͑­ųǚ͒˳˭˕ˮ̶̟̼͈͍͊










ʙʨʧʙʪʁ ʌʇʉ͐ʁ ˰˲̅̂˖˳̶̟̼͈͍͊ŉV˵̤̌̈́͊̈Ȕ¥ˢˮ ʣʧ ɾɉ̈ɚˢ



















ʋʇʋʇʌʁ ǿNø˰̶̟̼͈͍͊ ʡʕʗʆʖʕʦ Ŧ¥ʁ
ʁ ¦ɺŨ9ǇÖˍ+șŹ˳̷̛̺̫̘͌̓ ʋʺʵʈʸʵ͑ʦʖʗʬ ǚ͒˼˩˶ƃƁɶŞ






KūL5̂̄ ʊʎ͐ʁ Ęˢ˩m˳ʁ ˒ɤäcß˓ˍĘ˚ ʊʎ͐ʁ Ĥŧ˵m̈˒ɣ
äcß˓˰ˢ˩ˎ.©Kū˳­ˢˮ˒ɤäcß˓̈Ƥˢ˩m˳˶ ʙʨʧʙʪ ̈ ʉʇʋʎ͐ʁ 
Qˢˍ˒ɣäcß˓̈Ƥˢ˩m˳˶ ʙʨʧʙʪ ̈ ʉʇʋʎ͐ʁ Ť²ˢˮ ʋʉ DɛɾɉǏĀˢˍB
ÇɫŉKṻQ˗ˮ.©Kū˳­ˤ̅cß̈ȍ¬ˢ˩ˎÖˍoļ˳Kū˳­ˤ̅c
ßä̈ȍ¬ˢˍcß˵V͑˒ɤäcß˓˙̃˒ɣäcß˓˼˩˶˒ɣäcß˓˙̃˒ɤä
cß˓͒̈Ȝ˾˩LÖ˵ ʙʨʧʙʪ ˵Á5̈ ʡʕʗʆʖʕʦ 5˰ˢˮƹCˢ˩ˎcßä˵




















ʋʇʌʇʊʁ ̷̛̺̫̘͌̓ø˳̶̟̼͈͍̂̅͊ ʡʕʗʆʖʕʦ Ť²ſʁ
ʁ Ȅ ʋʆʊ ˳­ųǚ˘̂˷ ʦʖʗʬ ǚ˵l+șŹ˳˘˞̶̟̼͈͍̅͊ ʡʕʗʆʖʕʦ ˵Ŧ¥
5˰Ť²ſ͑͐͒ˍ˲̃˷˳ ʡʕʗʆʖʕʦ ˵Á5˰ĽŨ6¼͑ʧʘ͒̈Ƥˢ˩ˎ̶̟̼͈͊
͍ ʡʕʗʆʖʕʦ ˵ō¥˳ȉˢ˩Ĝɛ˶ˍ­ųǚ˯ ʊʒʉ Dɛʁ ʭʧʘʁʏʎʮˍʦʖʗʬ ǚ˯ ʊʏʋ D
ɛʁ ʭʧʘʁʌʎʮ˯˔ˬ˩ˎ̶̟̼͈͍͊ ʡʕʗʆʖʕʦ ˶­ųǚ˯ ʌʇʍʍ͐ʁ ʭʧʘʁʉʇʎʌʮˍʦʖʗʬ ǚ
˯ ʋʇʑʍ͐ʁ ʭʧʘʁ ʉʇʌʑʮ˯˔̄ˍʦʖʗʬ ǚ˯Ġé˳$˕5̈Ƥˢ˩͑ʤʔʉʇʉʌʒ͒ˎ̺̫̘͌̓
̷̛Ɣø˳̂̅ ʡʕʗʆʖʕʦ Ť²ſ˶ ʊʏʇʎ͐ʁ ʭʧʘʁʊʋʇʌʮ˯˔ˬ˩ˎʁ
ʁ
ʋʇʌʇʋʁʡʕʗʆʖʕʦ ō¥Ĝ˵ɾɉ̬̣͉͍͂̕ɯƗʁ
ʁ Ȅ ʋʆʋ ˳ ʡʕʗʆʖʕʦ ō¥Ĝ˵ɾɉ̬̣͉͍͂̕ɯƗ˵Ļȉ̈Ƥˢ˩ˎ&ť˘̂˷
ʤʙʨʗʣʋ ˶ˍ1ť˘̂˷Ȟƻur͑urď ʊʋ ʈD͒˳̂ˬˮƗĽƼ˳ǏĀˤ̅˟˰
˚˯˛˩ˎ˼˩ˍ˧˵˵urÛƂ̲͈́͏̣͏˿ǵÅƓȕªƼA˳˔ˬ˩ˎ˟̆̃˵
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ʁ ĦƠư˵Ǌĭ˙̃ˍŹ˳̷̛̺̫̘͌̓̈ ʧʗ ˤ̅˟˰˯ˍ̶̟̼͈͍͊ ʡʕʗʆʖʕʦ ˚





ʁ ȃL˵̸̶͍̑͊͌̎͑ʍʺʵʈʸʵ͒˿ˢ˝˶̛́͌̓̑̀͑ʉʇʋʺʵʈʸʵ͒˵ ʧʗ ˳̂ˬˮ̶̟̼
͈͍͊ ʡʕʗ ˚˧̆˨̆ ʊʊʇʌˆʑʇʌ͐ʁ ˘̂˷ ʊʋʇʒˆʊʉʇʋ͐ʁ Ť²ˤ̅˰sˡ̆ˮ˕̅
ʭʑʉʮˎˢ˙ˢĕ˯ˍȃL˵̸̶͍̑͊͌̎͑ʋʇʋʺʵʈʸʵ͒˵ǉgø˯˶ˍ̶̡͈͍̌͊
ʡʕʗ ˚ ʏʇʋʍˆʌʇʍʋ͐ʁ $ˤ̅˿˵˵ˍĠé˲$ŤSĭ˚Ȝ˾̃̆˲˙ˬ˩˰ˤ̅
s˿˔̅ʭʌʍʮˎĦƠư˯˶ˍ̷̛̺̫̘͌̓͑ʋʺʵʈʸʵ͒˵ ʧʗ ˳̂ˬˮˍ̶̟̼͈͍͊
ʡʕʗʆʖʕʦ ˵Ġé˲$͑Ť²ſ͖ʊʏʇʎ͐ʁ ʭʧʘʁ ʊʋʇʌʮ͒˚Ȝ˾̃̆˩ˎɳŅǡ˳Q˗
̃̆˩ɫŉKū͑.©Kū͒˶ ʕˈǒǏ̀ ʗ ǒǏ˲˱˵łƝȌƧǉǶƇǇĥ˵fª
˯Ȝȡˡ̆̅ˎʕˈǒǏ˶ŀĵƓ˼˩˶ťÇKū˳­ˢˮcßˢˍʗ ǒǏ˶ŀĵƓˍ
V£Ɠˍ˿ˢ˝˶ťÇKū˳­ˢˮcßˤ̅˰ˡ̆̅ʭʊʉʅʊʋʮˎʢʧʕʝʘ ˶:©̈f˞˩ǈ

















ʁ ̶̟̼͈͍͊˶ ʊʇʉʡʕʗˍʊʇʎʡʕʗˍʋʇʉʡʕʗ ˰r?ŬÇ̈̀ˢˮ˕˝˰ˍƅɐ, 
ä˳Tǩȁ̀@Ȭȁƺüù̈$ˡ˦̅ʭʏʋʮˎĦƠư˯˶ˍɾɉ˵Ýþď˶Ń¿
5ƼA˯˔ˬ˩˚ˍʡʕʗʆʖʕʦ ō¥Ĝ˵ ʡʕʖʤ ˶­ųǚ˰ ʦʖʗʬ ǚ˰˿˳ƗĽď5
ɠ̺͋͊͑ʏʉʺʺʜʵ͒˼˯$ˢ˩ˎ.©Kū˳­ˤ̅ǶÕƧǉǁ˵cß̈÷Jˤ̅
̶̟̼͈͍͊ŬÇ͑˭˼̄ ʡʕʗʆʖʕʦ͒˶ˍ&T̈÷Jˤ̶̟̼͈͍̅͊ŬÇ͑˭˼̄
ʡʕʗ͒̂̄˿ɽ˝ˍŹ˳˘˞̅ ʡʕʗʆʖʕʦʈʡʕʗ Ň˶ ʊʇʏʊ ˪ˬ˩˰sˡ̆ˮ˕̅ʭʐʑʮˎ
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-S+ ʦʖʗʬ Ɗ ʊ ǔǝʍǜǞ( ʌʏˋĨŇ)Ņ<ƣO þĒĞ*àŏƊ
ʊʉʋʆʊʌʍ Äʈ-S+ ʦʖʗʬ Ɗ ʒʒʆʊʋʒ Äʈ%ėűƊǇ(Ħć'ê*ƣO7
:'" ǝʤʔʉʇʑʎʉǞʡʕʖʤ *àŏƊ ʐʎʆʑʎʁ ʺʺʜʵ -S+ ʦʖʗʬ Ɗ ʐʉʆʑʊʁ ʁ
ʺʺʜʵ %8ƊǇ(Ħć'ê*ƣO7:'" ʂʤʔʉʇʎʍʍʃàŏƊ ʐ ǔǝʋʑ͐Ǟ
-S+ ʦʖʗʬ Ɗ ʒ ǔǝʌʏ͐Ǟ( ʡʕʖʤʁʏʉʁʺʺʜʵ ĨŇ)ƓÇ<ƣO :7
)ơŒ%*Is?XŁ4X^jtXcQjt)Ďz(S8ƓÇ<ķëŽ
Å(Äû9&% ƕ|) ʝʤʤʪ Ûġŗ*àŏƊ ʐʏ͐ǝʊʒ ǔǞ-
S+ ʦʖʗʬƊ ʑʑ ǝ͐ʋʋǔǞ%8ƊǇ(Ħć'ê*ƣO7:'" ǝʤʔʉʇʋʏʒǞ
¿¼Ğ*àŏƊ ʊʌʆʊʑ Äʈ-S+ ʦʖʗʬ Ɗ ʊʋʊʏ Äʈ%ėűƊǇ(Ħ
ć'ê*ƣO7:'" ǝʤʔʉʇʎʉʏǞʤʙʨʗʣʋ *àŏƊ ʌʎʍʌʁ ʺʺʜʵ -S+
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5 10 20 40 60 80 100 120
ETSEV (%)
2.1 [SD 0.5] 2.3 [SD 0.5] 2.4 [SD 0.5] 2.6 [SD 0.6] 2.9 [SD 0.5] 2.6 [SD 0.6] 2.5 [SD 0.8] 2.6 [SD 0.5]
(25) (25) (25) (25) (19) (17) (10) (6)
1.8 [SD 0.5] 2.1 [SD 0.4] 2.1 [SD 0.4] 2.4 [SD 0.4] 2.4 [SD 0.4] 2.3 [SD 0.5] 2.3 [SD 0.3] 2.3 [SD 0.3]
(25) (25) (25) (25) (17) (12) (6) (5)
 ()
37.8 [SD 0.5] 37.9 [SD 0.5] 37.5 [SD 0.6] 37.1 [SD 0.7] 36.9 [SD 0.8] 36.8 [SD 0.9] 36.4 [SD 1.1] 35.8 [SD 0.9]
(7) (8) (11) (13) (11) (10) (7) (4)
38.0 [SD 0.8] 37.9 [SD 0.8] 37.6 [SD 0.9] 37.6 [SD 0.9] 37.2 [SD 1.1] 37.5 [SD 1.1] 37.7 [SD 1.2] 37.7 [SD 1.1]
(7) (9) (11) (14) (8) (6) (3) (3)
	
 (/)
134 [SD 39] 127 [SD 44] 107 [SD 36] 114 [SD 31] 109 [SD 29] 109 [SD 30] 107 [SD 37] 102 [SD 40]
(25) (25) (25) (25) (19) (17) (10) (6)
129 [SD 36] 121 [SD 34] 109 [SD 30] 112 [SD 27] 109 [SD 24] 105 [SD 20] 99 [SD 24] 114 [SD 17]
(25) (25) (25) (25) (17) (12) (6) (5)
MABP (mmHg)
85 [SD 28] 78 [SD 23] 75 [SD 15] 82 [SD 18] 84 [SD 18] 82 [SD 18] 77 [SD 11] 78 [SD 19]
(23) (24) (25) (25) (19) (17) (10) (6)
81 [SD 19] 70 [SD 15] 71 [SD 15] 71 [SD 15] 72 [SD 14] 70 [SD 13] 71 [SD 10] 73 [SD 12]
(25) (25) (25) (25) (17) (12) (6) (5)

 (/)
18 [SD 16] 13 [SD 7] 13 [SD 4] 16 [SD 8] 14 [SD 5] 17 [SD 12] 15 [SD 4] 14 [SD 4]
(25) (25) (25) (25) (19) (17) (10) (6)
13 [SD 6] 13 [SD 6] 13 [SD 5] 16 [SD 9] 15 [SD 7] 13 [SD 7] 12 [SD 6] 14 [SD 5]
(25) (25) (25) (25) (17) (12) (6) (5)
PETCO 2  (mmHg)
35 [SD 7] 38 [SD 8] 40 [SD 7] 41 [SD 6] 40 [SD 7] 42 [SD 6] 39 [SD 5] 43 [SD 6]
(25) (25) (25) (25) (19) (17) (10) (6)
39 [SD 9] 41 [SD 9] 44 [SD 7] 43 [SD 8] 43 [SD 7] 44 [SD 8] 43 [SD 6] 43 [SD 9]
(25) (25) (25) (25) (17) (12) (6) (5)
SpO 2  (%)
98 [SD 2] 99 [SD 2] 98 [SD 2] 98 [SD 2] 98 [SD 2] 98 [SD 3] 98 [SD 2] 98 [SD 1]
(24) (24) (24) (25) (19) (17) (10) (6)
98 [SD 1] 98 [SD 2] 99 [SD 1] 98 [SD 2] 99 [SD 1] 99 [SD 1] 99 [SD 1] 99 [SD 1]
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Pharmacokinetics and pharmacodynamics of robenacoxib in anesthetized dogs. 
 
   Non-steroidal anti-inflammatory drugs (NSAIDs) are widely used in veterinary practice 
for control of pain and inflammation associated with acute and chronic disease, especially 
orthopedic disorders and surgery.  These drugs affect the arachidonate cascade associated 
with inflammatory responses and, consequently, inhibit cyclooxygenase (COX) activity, 
resulting in anti-inflammatory and analgesic effects.  Two primary forms of COX have 
been identified such as COX-1 and COX-2.  Initially, COX-1 was identified as a 
constitutive isoform mainly responsible for synthesis of physiological prostanoids, which 
serve to protect various organs, whereas COX-2 was identified as an inducible isoform 
responsible for inflammatory responses, but further studies have shown that both isoforms 
are constitutive and inducible. 
Robenacoxib is a novel coxib NSAIDs that strongly inhibits COX-2 and it has been 
demonstrated to produce analgesic effects with minimal side effects in dogs.  Robenacoxib 
has several favorable pharmacokinetic properties including a short time to achieve a 
maximum blood concentration and a high bioavailability after a subcutaneous administration 
in dogs.  Owing to its acidic nature, robenacoxib is highly bound to plasma proteins with 
the result that it concentrates in inflamed tissues such as an arthritic joint, thereby displaying 
the property of tissue selectivity.  Preoperative administration of robenacoxib has been 
demonstrated to be effective for control of pain and inflammation associated with soft-tissue 
and orthopedic surgeries in dogs.  Therefore, the pre-anesthetic medication with 
robenacoxib is considered feasible in terms of safety and efficacy for anesthesia and 
analgesia in dogs.  In fact, the preoperative subcutaneous administration of robenacoxib to 
dogs has been approved in some countries including Japan. 
Currently, volatile anesthetics are widely used for maintenance of anesthesia in many 
species.  Sevoflurane is a volatile anesthetic that has a property of low blood/gas solubility 
resulting in rapid anesthetic induction and recovery, and faster control of anesthetic depth 
than isoflurane.  On the other hand, the pharmacokinetics of drugs are affected due to the 
altered cardiac output and regional blood flow distribution caused by volatile anesthetics in 
dogs.  Thus, the pharmacokinetics of drugs administered as pre-anesthetic medication may 
be affected during the maintenance of anesthesia with volatile anesthetics. Although the 
pharmacokinetic properties of robenacoxib in the conscious dogs have been reported in detail, 
as far as we know, there is no study regarding pharmacokinetic properties of robenacoxib in 
dogs under inhalation anesthesia. 
Therefore, the purpose of present study was to evaluate the pharmacokinetics of 
robenacoxib, sparing effect of robenacoxib on sevoflurane requirement, and influence of 
sevoflurane anesthesia on the distribution of subcutaneously administered robenacoxib in 
dogs.  In more detail, the chapter 1 was planned to investigate the effects of aging and 
sevoflurane anesthesia on pharmacokinetics of robenacoxib in dogs, the chapter 2 was 
planned to investigated the sparing effects of robenacoxib on minimum alveolar 
concentration for blunting adrenergic response (MAC-BAR) of sevoflurane in dogs, and the 
chapter 3 was planned to investigate sparing effect of anesthetics and usefulness of 
multimodal analgesic approach using a combination of robenacoxib and non-narcotic opioid 
in canine clinical cases. 
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In the chapter 1, ten healthy beagle dogs (1 to 11 years old, 9.3 to 14.3 kg body weight, 
6 males and 4 females) were subcutaneously administered robenacoxib (2mg/kg) under 
conscious condition or sevoflurane anesthesia inhaled a 1.3-fold predetermined individual 
minimum alveolar concentration of sevoflurane at a 28-day interval.  The dogs under 
sevoflurane anesthesia were also mechanically ventilated and received fluid-therapy.  On 
each occasion, serum samples were collected from the dogs before and at 5, 15, 30, 60, 120, 
180, and 240 min after the robenacoxib administration.  Serum robenacoxib concentration 
was measured by a liquid chromatography-tandem mass spectrometry.  Maximum serum 
concentration of robenacoxib (Cmax) was 2.2 μg/ml [range: 1.2-4.6] (median [range: 
minimum-maximum]) and time of Cmax (Tmax) was 90 min [range: 60-120] in the conscious 
dogs.  In the sevoflurane-anesthetized dogs, the Cmax significantly declined (1.3 μg/ml 
[range: 0.8-1.4], P=0.008) and Tmax was delayed (120 min [range: 120-240], P=0.018) 
compared with those in the conscious dogs.  The serum robenacoxib concentration at 240 
min (C240) decreased to 0.5 μg/ml [range: 0.2-0.9] in the conscious dogs, while it remained 
higher in the sevoflurane-anesthetized dogs (1.0 μg/ml [range: 0.3-1.4], P=0.011).  In 
conclusion, the anesthetic procedure with sevoflurane, mechanically ventilated, and received 
fluid-therapy might affect the pharmacokinetics of subcutaneously administered 
robenacoxib in dogs. 
In the chapter 2, sevoflurane MAC-BAR was determined by judging dogs' response to a 
noxious electrical stimulus (50 V, 50 Hz and 10 msec) for 10 sec in 6 beagle dogs on two 
occasions at least a 7-day interval.  In each occasion, saline (0.1 ml/kg) or robenacoxib (2 
mg/kg) was administered subcutaneously at 1 hr prior to the MAC-BAR determination. 
Robenacoxib significantly decreased the sevoflurane MAC-BAR (3.44 ± 0.53% for saline 
vs. 2.84 ± 0.38% for robenacoxib, P=0.039).  A subcutaneous administration of 
robenacoxib (2mg/kg) decreased sevoflurane MAC-BAR to approximately 17% in dogs. 
These results suggest that subcutaneous robenacoxib provides a clinically relevant sparing 
effect on anesthetic requirement. 
In the chapter 3, twenty-five owner-owned dogs each were premedicated with midazolam 
(0,1mg/kg IV) and tramadol (4mg/kg IV) with or without robenacoxib (4mg/kg SC) and 
anesthesia was induced with propofol and maintained with sevoflurane in oxygen for 
surgeries in all dogs.  The requirement of sevoflurane to maintain surgical anesthesia was 
reduced to 10% in the dogs receiving the combination of tramadol and robenacoxib 
compared to the dogs receiving tramadol alone.  The sparing effect of robenacoxib on 
sevoflurane requirement was confirmed in canine clinical cases.  These results suggest that 
subcutaneous robenacoxib provides a clinically relevant sparing effect on anesthetic 
requirement and the preemptive and multimodal analgesia with the combination of tramadol 
and robenacoxib was useful for clinical cases of dogs undergoing surgeries.  
In conclusion, the pharmacokinetics of subcutaneously administered robenacoxib was 
affected in the dogs anesthetized with sevoflurane, mechanically ventilated, and received 
fluid-therapy.  However, these anesthetic procedures may minimally disturb the anti-
inflammatory and analgesic effects of robenacoxib in dogs.  In addition, it was clarified that 
subcutaneous robenacoxib provides a clinically relevant sparing effect on anesthetic 
requirement in dogs by experimental and clinical studies.  It is concluded that robenacoxib 
is a useful NSAID for providing safety pain management when it is incorporated into the 
balanced anesthesia in dogs.  
